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The Advanced Materials for Exploration (AME) task Materials Analysis of
Returned Hardware from Stardust received funding to perform non-destructive analyses
of the non-primary science hardware components of the Stardust sample return capsule.
These components were (a) the blunt body reentry heatshield, encased in Phenolic
Impregnated Carbon Ablator (PICA); (b) the backshell of Super Lightweight Ablator 561
(SLA-561) material handpacked into phenolic Flexcore and coated with CV-1100
silicone; (c) the rope seal used in between the heatshield and backshell; (d) the internal
multi-layer insulation (MLI) blankets; and (e) parts of the Kevlar straps left attached to
the backshell. These components were analyzed to determine the materials' durability in
the space environment. The goals of the task were (a) to determine how the various
materials from which the components were built weathered the extreme temperatures and
harsh space environment during the capsule's nearly 7-year voyage to and from its
rendezvous with Comet Wild 2 and (b) to provide lessons-learned data for designers of
future missions.
https://ntrs.nasa.gov/search.jsp?R=20070031961 2019-08-30T01:45:06+00:00Z




Stardust PICA Comparison. LPSR Measurements
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Stardust PICA Comparison· Infrared Reflectance
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Typical Backshell . LPSR Measurements
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Backshell Multi-Layer Insulation - LPSR Measurements
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• Typical Aluminized Kaptan
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Stardust Kevlar - LPSR Measurements
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-+-Typical woven Kevlar a=0.416 e=O.84
-+- Stardust strap a=0.641 e=0.86 I---
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